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Abstract. Let D be the unit disk in the complex plane C and
where p(z) = n k=0 a k (p)z k is a polynomial of degree at most n and a k (p) ∈ C. The following sharpening of Bernstein's inequality
has been proved by Ruscheweyh. Our main contribution concerns the case of equality which has remained unsolved since 1982. We prove another inequality of Bernstein type that leads to an improvement of the upper bound for p under some additional condition.
Introduction
Let D denote the unit disk {z : |z| < 1} of the complex plane C and H(D) the set of functions analytic on D. Let also P n be the vector space of polynomials
According to the celebrated inequality of Bernstein (for references see [8] and the new book by Rahman and Schmeisser [9])
and equality holds in (1) if and only if p(z) is a constant multiple of z n .
In this paper, we prove the following sharpening of (1). 
holds for all p ∈ P n if n=1 and only for p(z) = a n (p)z n if n ≥ 2.
Theorem 2. Let
The equality δ n p + |a 0 (p)| = p holds for all p ∈ P n if n = 1 and only for constant polynomials if n ≥ 2.
An obvious consequence of Theorem 2 is the next corollary.
and equality holds for all p ∈ P n if n = 1 and only for constant polynomials if n ≥ 2.
The inequality
is not new and has been proved and published in 1982 by Ruscheweyh [10] . Later, several extensions of (2) were obtained by Frappier, Rahman and Ruscheweyh [4] . Our contribution concerns the case of equality which has remained unsolved since 1982 (see [10, pp. 125-126] ).
is a Bernstein type inequality but it also can be compared with 1 2 sec π n + 2 |a 1 (p)| + |a 0 (p)| ≤ p , p ∈ P n , which has been obtained [2] recently as an extension of an inequality due to Visser [13] . Moreover, it has been proved in [2] that 1 2 sec π n + 2 = max {γ ∈ R : γ|a 1 (p)| + |a 0 (p)| ≤ p for all p ∈ P n } .
